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PREFACE 


This  is  a summary  of  the  full  report  of  a study  of  the 
U.S.  industrial  preparedness  system  against  the  background 
of  arms  control  programs, -which  was  carried  out  by  Arthur  D . 
Little,  Inc.,  under  contract  with  the  United  States  Arms 
Control  and  Disarmament' Agency  between  March  7 and  November  6, 
1^74. 

v The  study  appears  to  be  the  pioneering-effort  in  exam- 
ining possible  relationships  between  the  Government's  capacity 
to  mobilize  U.S.  industry  through  the  Defense  Mobile zr. tier. 
System  and  the  evolving  activities  ana  responsibilities  cf 
the  Arms  Control  and  Disarmament  Agency.  It  is  believed-^bo-- 
be  methodologicaily-  innovative  in  its  use  of  economic  input/ 
output  techniques  integrated  with  detailed  industry-centered, 
and  weapon-system-centered,  studies  to  gauge  the  likely  im- 
pact of  sharp  increases  or  decreases  in  defense  procurement 
on  the  U.S.  industrial  system. 


cr 
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The  study  a-kscr pulls  together  on  an  unclassified  basis 
a comprehensive,  quantitative  and  qualitative  description  of 
current  U.S.  defense  production  and  procurement  program: , 
covering  both  conventional  and  strategic  weapon  system: . As 
such,  the  full  report  of  the  study  has  an  encyclopedic  as- 
pect that  should  prove  to  be  useful  to  analysts  in  fields/ 
ether  than  arms  control  and  preparedness  planning.  \ 
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1.  INTPOD'/'TTON 


Arthur  b.  Little,  Inc.,  (ADL)  has  recently  completed 
an  eight-month  exploratory  study  of  U.S.  industrial  prepared- 
ness in  an  arms  control  environment,  under  a contract  with 
the  United  States  Arms  Control  and  Disarmament  Agency  (ACDA) . 
The  backdrop  for  the  study  is  the  international  environment 
in  which  arms  control  mc-osures  are  gradually  evolving. 

/^gainst  this  backdrop,  the  fundamental  objective  of  the  study 
was  to  make  an  independent  appraisal,  from  the  point  of  view 
of  ACDA,  of  the  present  system  of  U.S.  industrial  preparedness, 

The  methodology  adopted,  evolved  after  rather  extended 
examination  of  alternatives,  was  to  concentrate  on  defining 
the  critical  parameters  of  decisions  about  industrial  prepar- 
edness, on  examining  systematically  the  interplay  of  these 
parameters  in  an  industrial  mobilization  effort,  and  on  put- 
ting the  results  of  the  study  in  a form  useful  in  follow-on 
analyses  in  which  specific  mobilisation  scenarios  related  to 
specific  assumed  military  or  diplomatic  events  could  be 
examined. 
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In  sheer  physical  terms , the  oa;  ac?  Ly  of  f ..o  U.S. 
industrial  economy  to  supply  the  goods  and  f.orvic . . vk-'ch 
would  be  called  for  by  a mobilization  at  almost  aw  conceiv- 
able scale  over  the  next  decade,  is  overwhelming.  weapon 
system  procurement  at  the  1974  level  of  less  than  $10  bil- 
lion takes  place  in  an  economy  where  tire  Gross  National 
Product  this  year  will  be  on  the  order  of  $1,370  billion. 
Weapon  system  procurement  thus  represents  less  than  a 2% 
share.  Expanding  this  share  many  times  over  in  a mobiliza- 
tion effort  would,  at  first  glance,  appear  to  prer  r.t  few 
problems . 


However,  as  the  macroeconomic  analysis  o.  the  -test 
case  demonstrates — and  the  industry-by-ir.dust.vy , syntem-by- 
system  studies  confirm — even  a simple  doubling  of  convention- 
al weapon  system  procurement  in  1975  accompanied  by  acceler- 
ated RDTfiE  and  deployment  schedules  for  key  strategic  sys- 
tems would  very  seriously  strain  capabilities  in  aircraft 
and  shipbuilding  final  assembly,  as  well  as  in  certain  seg- 
ments of  the  electronics,  castings  and  forgings,  and  machine 
tool  supply  industries.  Such  an  effort  would  also  encounter 
bottlenecks  in  non-ferrous  metal  production,  and,  in  some 
regions  of  the  country,  in  the  capacity  of  the  construction 
industry.  Other  regionally-oriented  bottlenecks  might  also 
appear  in  industries  which,  on  a national  basis,  would  have 
adequate  capacity. 


The  limited  mobilization  of  the  test  ca 
in  addition,  have  undesirable  secondary  effects  u 
ently  foreseeable  conditions  in  the  U.S.  economy 


inflation,  pressures  to  restrict  exports,  and  co; 
for  capital  goods  needed  to  deal  with  critical  si 
changes  in  the  economy,  such  as  in  the  energy  fie 
possibility  of  a resort  to  allocation  of  key  item 
rials,  employing  the  legal  powers  of  the  Defense 
Act  and  related  legj  'iation,  would  have  to  be  fac 
tance  of  producers  to  sacrifice  relatively  profit 
ian  business  for  the  uncertainties  and  narrow  mar 
fense  orders  would  be  a ractor.  Were  the  scale  • 
lization  inci.cn sod,  or  its  schedule  compressed,  we  analysis 
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suggest.1;  that  wont  of  t.he  htr  unci  ri  *o:k1.  ly  c"  fee's  would 

be  made  more  .severe. 

On  the  othei'  hand,  the  analysis  also  suggests  that, 
having  passed  through  uhe  uncomfortable  first  few  years  of  a 
mobilization  scaled  like  that  of  the  test  case,  the  economy — 
and  even  the  overstressed  key  industries — voul d rind  a new 
equilibrium,  with  expanded  capacity;  and  inflationary  pres- 
sures— from  this  source  at  least--would  subside.  The  disturb- 
ing effects  are  thus  seen  primarily  as  short-  rather  than 
long-term  in  their  undesirable  consequences. 

It  appears  that  the  sharpness  of  a significant 
step-up,  even  if  the  step-up  is  maintained  for  a year  or  two, 
would  be  a factor  in  causing  adverse  economic  side  effects. 
However,  significant  step-ups  maintained  for  several  years 
may  have  less  adverse  effects  if  initiated  more  gradually. 

In  the  event  that  a demobilization  effort  were  to 
occur  as  abruptly’  as  the  mobilisation  effort  arose,  the  im- 
pacts would,  as  in  the  case  of  mobilization,  vary  according 
to  the  size  and  rate  of  change.  The  test  case  effort  con- 
sists of  roughly  a 20%  annua.)  increase  in  procurement  over 
the  base  case.  This  magnitude  does  not  appear  to  be  large 
enough  nor  rapid  enough  to  create  any  major  economic  prob- 
lems in  the  event  of  even  a rapid  cutback  to  the  base  case. 

On  the  other  hand,  a number  of  lingering  benefits 
could  be  derived  from  a modest  mobilization  and  a phased  de- 
mobilization. One  benefit  would  be  the  additional  capacity 
in  currently  constrained  industries  which  would  be  created 
by  the  military  buildup.  Another  benefit  could  be  that  the 
mobilization  effort  would  put  the  economy  on  a long-term, 
upward  business  trend,  thereby  creating  jobs  and  additional 
income  that  would  carry'  over  even  beyond  the  demobilization 
period.  The  realization  of  this  benefit  would  depend,  to 
some  extent,  upon  the  timing  and  duration  of  the  phase-out 
of  additional  military’  procurement. 

The  timing  of  the  mobilization — i.e.,  at  which 
point  in  the  national  economic  cycle  it  occurs — is  a) so  a 
key  variable  in  determining  the  extent  and  kind  of  both 
macroeconomic  and  industrial  impacts,  since  the  availability 
or  lack  of  spare  capacity  will  condition  the  reaction  of 
suppliers  of  all  kinds. 
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While  the  focus  of  the  study  was  on  the  : '.ac unecon- 
omic and  industrial  production  parameters  of  mol  i ] i’.V.  ion, 
it  was  necessary  to  take  account  of  other  factors . For  ex- 
ample, many  of  the  constraints  that  would  make  difficult  a 
limited  mobilization  such  as  that  envisioned  in  the  test  case 
would  be  eased  or  removed  in  a large-scale  mobilization  such 
as  that  which  preceded  World  War  II  when  the  society  as  a 
whole — after  initial  doubts — perceived  the  situation  as  one 
posing  a fundamental  challenge  to  national  survival.  The  de- 
termining factor  would  be,  of  course,  not  the  scale  of  the 
mobilization  but  the  motivation  for  it.  In  fact,  increasing 
the  scale  of  a mobilization  much  beyond  that  of  the  test 
case  in  the  absence  of  compelling  psychological  motivation 
affecting  a very  wide  segment  of  the  population  appears  like- 
ly to  be  nearly  unmanageable  in  the  kind  of  society  into 
which  the  U.S.  has  evolved  over  the  last  decade. 

Interviews  in  the  study  indicated,  fer  example, 
that  a broad  segment  of  industrial  and  labor  leaders  would 
be  reluctant  to  modify  existing  operations  to  accommodate  a 
mobilization  program  unless  there  were  a clear,  widely  ac- 
cepted "national  emergency".  Many  said  that  they  would  have 
to  perceive  and  evaluate  the  threat  for  themselves  regnrdles- 
of  Presidential  or  DOD  announcements.  This  attitude  exists 
today  even  among  executives  with  a lifetime  commitment  to 
defense  production  and  personal  experience  as  high-ranking 
DOD  officials.  One  can  speculate  that  it  stems  from  a com- 
bination of  factors  in  recent  history — the  Vietnam  War,  dis- 
enchantment with  what  is  seen  as  the  cyclical  nature  and  low 
profitability  of  defense  production,  and  the  attractiveness 
of  civilian  markets  which  have  until  recently  been  booming. 

These  considerations,  coupled  with  the  fact  of  cur- 
rent negative  public  attitudes  toward  increased  military  ex- 
penditures; toward  increased  taxation  or  decreased  welfare 
expenditures;  and  toward  rationing,  allocation  or  price  con- 
trols make  it  foreseeable  that  a sharp  increase  in  defense 
spending  is  likely  to  be  more  disturbing  and  hence  likely  to 
meet  more  opposition  in  the  near  future  than  at  any  other 
time  in  recent  history.  Observing  these  facts  emphasizes 
their  significance  as  a basic  constraint  on  the  mobilization 
process:  social  and  political  conditions  act  as  productivity 

factors  in  the  economic  system  and  influence  the  feasibility 
of  mobilization  in  other  ways  as  well. 
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THE  SIGNIFICANCE  OF  THE  INTERNATIONAL  SETTING  IN 
WHICH  MOb.lLlZATION  IS  HElNtT  U 'NS INFIDEL) 


Another  constraint  both  on  freedom  to  take  mobili- 
zation action  and  on  the  effectiveness  of  mobilization  itself 
to  which  the  analysis  in  the  study  directs  attention  is  the 
international  setting  in  which  the  mobilization  is  assumed 
to  take  place.  Factors  in  international  relations  may,  in 
fact,  foreclose  the  option  of  making  mobilization  more  effec- 
tive through  diffusing  among  the  affected  public  the  leader- 
ship's perception  of  a serious  threat  to  national  security 
or  survival.  For  example,  under  some  circumstances  to  do  so 
would  simultaneously  be  provocative  to  the  source  of  the 
threat,  increasing  the  risk  of  conflict  escalation.  Poten- 
tial side  effects  of  mobilization,  such  as  restrictions  on 
exports  to  friendly  countries  or  preclusive  buying  of  scarce 
materials  or  energy  resources  may  also  be  so  serious  in 
terms  of  the  impact  on  alliances  or  trade  as  to  require  ab- 
stention from  or  unwanted  moderation  in  mobilization  measures. 


D.  THE  SIGNIFICANCE  OF  LEAD  TIMES 


Another  set  of  basic  constraints  on  the  pace  and 
scale  of  mobilization  which  is  identified  in  the  study  lies 
in  the  massive  administrative  effort  and  paperwork  of  the 
defense  appropriation  and  procurement  process  itself,  the 
RDT&E  lead  times  involved  in  moving  to  new  or  modified  com- 
plex weapons  or  weapon  systems,  and  the  extended  supply  pur- 
chases and  assembly  periods  required  in  the  production  of 
newly-ordered  major  items  such  as  nuclear  propulsion  reactors, 
ships,  or  strategic  missile-launching  platforms.  These  con- 
straints will  operate  quite  independently  of  the  scale  of 
the  mobilization  and  can  be  relieved  only  after  the  passage 
of  one  or  more  years  following  the  decision  to  move  from  one 
level  of  production,  or  one  system  design,  to  another. 

The  time  necessary  for  first  delivery  of  additional 
units  of  a weapon  system  beyond  current  delivery  rates  gen- 
erally cannot  be  shortened  significantly  by  greater  expendi- 
tures and  even  by  the  utilization  of  Defense  Production  Ac t 
compulsory  powers.  This  is  so  because  the  effort  to  manu- 
facture a modern  weapon  system  such  as  fighter  aircraft  or 
missiles  requires  the  coordination  of  hundreds  or  thousands 
of  suppliers.  To  double  the  monthly  delivery  rate  under  the 
best  of  conditions  would  take  roughly  one  year  for  tanks, 
two  or  more  for  aircraft  and  missiles,  and  even  longer  for 
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fii'inn.  It  is  apparent,  therefore , tlv  t a iarg  . . 
un]  era;  ‘ t Ian  ted  a minimum  of  one  yem  , o:  even  two  ...  tla.e 
years,  would  have  to  be  fought  largely  will1,  inventor-;  in 
existence  at  the  time  the  war  started. 


E.  REQUIREMENTS  FOR  IMP  ROVE.’ '.ENT  IN  MOBILIZATION 

CAi. ‘ABILITY 

As  noted,  U.S.  mobilization  capability  is  physical- 
ly overwhelming  but  is  hedged  about  with  constraints,  only 
some  of  which  can  be  relieved  by  administrative  action  such 
as  the  "Trigger  Order"  program  for  machine  tools  and  well- 
planned  stockpiling  of  materials  and  standard  components. 

The  study's  conclusion  on  this  aspect  of  capability  is  that 
the  standby  system  for  mobilization  is  reasonably  wel1 -con- 
ceived, organized  and  staffed  and  that,  at  most,  only  inter- 
stitial improvements  are  required.  There  do  appear,  however, 
throughout  the  analyses  of  industry,  indications  of  directions 
in  which  mobilization  management  could  move  to  avoid,  or  re- 
duce the  severity  of,  foreseen  constraints. 

The  more  important,  and  ineluctable,  constraints 
on  mobilization  capability  appear  to  lie,  on  the  other  hand, 
in  areas  outside  the  limits  of  mere  administrative  reform  or 
production  management,  in  the  realm  of  Presidential  crisis 
leadership,  diplomatic  policy-making,  and  long-range  economic 
planning.  Recommendations  for  mobilization  strategy  in  these 
areas  arc  largely  beyond  the  reach  of  a scenario-free  analy- 
sis and  can  be  produced  best  in  the  context  of  an  assumed 
situation  specific  as  to  time  of  occurrence,  international 
political  setting,  domestic  sociopolitical  environment,  level 
and  composition  of  postulated  procurement,  and  state  of  domes- 
tic and  international  political  economies.  A recommendation 
is  made  for  moving  on  to  analyses  on  these  terms. 


F.  MOBILIZATION  AS  A TOOL  OF  ARMS  CONTROL  SYSTEM 
MANAGEMENT 


The  fact  that  the  mobilization  mechanism  at  best 
is  ponderous,  with  long  lead  times  for  achieving  strategi- 
cally significant  deliveries,  that  even  a limited  mobiliza- 
tion program  such  as  that  hypothesized  in  the  test  case  of 
the  study,  while  feasible,  can  send  inflationary  and  desta- 
bilizing ripples  through  the  economy,  and  that  both  domestic 
and  international  sociopolitical  side  effects  of  serious 
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dimensions  arc  foreseeable,  suggests  that  resort  to  mobili- 
zation in  response  to  violation  or  abrogation  of  an  arms 
control  agreement  or  as  a signalling  dovice/bargri  ning  chip 
in  disarmament  negotiation  is  fraught  with  far-reaching  con- 
sequences, not  to  be  lightly  dismissed,  hs  in  the  case  of 
"required"  improvements  in  mobiJ ? nation  capability,  however, 
many  of  these  consequences  can  be  assessed  best — and  most 
realistically — within  the  context  of  a specific  mobilization 
scenario  since  their  probabilities  are  intimately  dependent 
on  assumptions  about  the  real  world  in  which  the  mobiliza- 
tion decision  is  to  be  made.  However,  the  range  of  conse- 
quences and  their  potential  severity  are  identified  and 
assessed  in  parametric  terms  throughout  the  study. 


G.  A NEXT  STEP 

The  st  idy  assembles  the  basic  data  and  demonstrates 
the  techniques  that  could  be  the  starting  point  for  analyses 
of  specific  scenarios  involving  an  arms  control  problem  and 
a mobilization  option.  Such  analyses,  based  on  the  data  and 
methodology  presented  in  the  report,  could  contribute  sub- 
stantially to  a better  understanding  of  how  mobilization 
measures  could  be  designed  and  used,  in  a real  world  setting, 
both  to  strengthen  U.S.  security  in  an  environment  of  con- 
trolled disarmament  and  to  influence  constructively  the  bar- 
gaining process  itself. 
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The  major  outputs  lie  in  the  following  areas: 

• An  approach  to  systematically  analyzing  the  economic 
impact  of  stepped-up  defense  production  efforts; 

• Identification  of  the  critical  factors  (i.o.,  para- 
meters) that  must  be  considered  in  an  ecor.c.  . c an- 
alysis of  this  type? 

• An  evaluation  of  industry's  ability  to  respond  to 
sharp  increases  in  military  demand;  and 

• Identification  of  the  impacts  which  a step-up  of 
military  procurement  in  a short  period  of  time  would 
have  on  the  U.S.  economy. 

In  order  to  analyze,  tl.e  relationship  between  military 
spending  and  the  U.S.  economy  the  problem  is  p uc  ir.  a systems 
analysis  framework.  The  system  is  the  U.S.  economy.  The 
analysis  consists  of  identifying  the  possible  bottlenecks 
and  significant  impacts  that  are  likely  to  be  generated  by 
an  event  outside  that  system-- sharply  increased  military 
procurement. 

Although  a primary  objective  is  to  explore  the  probable 
economic  impacts  of  various  courses  of  action,  the  system 
that  is  being  analyzed  must  be  described  in  more  than  strictly 


Throughout  the  study  the  terms  "sharp  increase  in  military 
procurement"  and  "mobilization"  are  used  interch- n; c ably . 
There  obviously  can  be  many  degress  and  variances  c:  each. 
In  the  test  case  the  study  hypothesizes  a mobilization  far 
short  of  the  V.'orld  War  II  dimension,  even  though  it  is 
scaled  to  a level  that  would  put  considerable  stress  on 
the  economy . 
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* conomic  terns.  For  instance,  sociopolitical  factors  such 
. . society's  willingness  to  support  a decision  to  step-up 
< l ense  production  must  bo  given  consideration  if  one  is  to 
tent  realistically  the  inpact  oi  mobilisation  on  the  system. 

The  basic  question  can  be  restated  as  follows: 

• Given: 

(a)  the  status  of  the  U.S.  economy; 

(b)  the  status  of  specific  defense-related 
industries; 

(c)  the  status  of  specific  weapons  systems; 

(d)  the  domestic  sociopolitical  environment; 

(e)  the  international  environment;  and 

(f)  the  legal  and  acministrative  mechanisms  for 
mobilization. 

• What  constraints  would  this  group  of  parameters  im- 
pose on  the  desired  degree  of  mobilization;  and 

• What  impact  would  the  step-up  have,  in  turn,  on  the 
status  of  the  U.S.  economy? 

The  study  selects  a hypothetical  case  which  can  be  con- 
sidered as  conceivable  and  sufficiently  intense  so  as  to 
strain  the  system  to  the  level  where  many  of  its  "bottle- 
necks" become  apparent. 

The  analysis  is  divided  into  three  parts,  reflecting 
three  perspecti /es  on  the  problem.  The  first  considers  the 
impact  of  a step-up  on  the  U.S.  economy  from  a macroeconomic 
perspective.  The  second  part  of  the  analysis  considers  the 
impact  of  a step-up  on  the  major  defense  industries  in  the 
United  States  from  a microeconomic  perspective.  The  third 
part  focuses  on  production  and  development  problems  and  lead 
times  for  key  weapon  systems.  As  shown  in  Table  1,  the  pro- 
gram acquisition  costs  of  weapon  systems  analyzed  in  the 
study  represoi  t more  than  80%  of  the  costs  of  all  key  weapon 
systems  currently  in  procurement. 
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IV. 


THE  BASE  CASE 


A.  CRITICAL  PARAMETERS 

The  setting  for  the  study  may  be  thought  of  as  the 
initial  condition  of  the  system  before  it  is  impacted  by  an 
exogenous  force,  stepped-up  defense  production.  The  initial 
condition  of  the  economy  in  1974  as  projected  out  to  1980 
without  a special  step-up  is  the  case  against  which  alterna- 
tive scenarios  can  be  evaluated.  In  the  study  the  focus  is 
on  the  U.S.  economy  but,  as  noted,  the  base  case  must  be 
described  in  more  than  strictly  economic  terms. 

The  factors  used  as  the  critical  parameters  were 
selected  on  the  criterion  that  they  are  either  (a)  conditions 
that  could  significantly  influence  the  impact  that  a stepped- 
up  defense  production  effort  would  have  uii  the  U.S.  economy 
or  (b)  conditions  which  are  likely  to  be  substantially  al- 
tered as  a result  of  a step-up. 

All  parameters  were  not  given  equal  attention. 

The  status  of  the  economy,  of  defense  industries  and  of  spe- 
cific major  weapons  systems  were  investigated  more  closely 
than  other  parameters. 


B.  STATUS  OF  THE  U.S.  ECONOMY  - AN  OUTLOOK  TO  1980 

A projection  of  the  U.S.  economic  outlook  to  1980 
forms  the  economic  base  case.  It  is  derived  primarily  from 
the  ADL  input/output  forecasting  model  and  the  judgments  of 
ADL  professional  staff.  Included  is  the  important  assumption 
that  unforeseeable  future  international  political  and  econ- 
omic events  will  not  influence  the  economic  environment  of 
the  United  States  as  presently  forecast  to  any  substantial 
degree* . 


This  assumption  is  necessary  for  purposes  of  analysis  even 
though  it  may  not  be  entirely  realistic.  It  is  not  poss- 
ible, hov.’ever,  to  predict  short-range  phenomena  of  the 
types  excluded  by  this  assumption  with  sufficient  confi- 
dence to  provide  a basis  for  analysis.  Hence,  if  such  an 
analysis  is  to  be  used  as  a basis  for  policy  decisions, 
the  existing  international  environment  must  be  kept  under 
close  surveillance  and  the  forecasts  modified  accordingly. 
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Annual  real  cjrowth  of  the  U.S.  economy 
the  1970's  is  forecast  to  average  3.7- 


or 

wo  1 1 


re- 

bo- 


rcal  growth  rate  of  4.57  during  the  1 9 C 0 1 a 


,y- 

Of 


rna  j nder 
low  the 

growth  rate  assumes  a gradual  recovery  iron  the  1974  at 
induced  economic  recession.  Table  2 presents  a summary 
the  GNP  forecast  which  constitutes  the  base  case.  Table  3 
contains  the  assumed  levels  of  national  defense  budget  out- 
lays through  1980. 

The  impact  that  defense  expenditures  have  on  an 
economy  depends,  in  part,  on  the  industries  called  upon  to 
produce  defense  goods  and  on  the  configuration  of  the  coun- 
try's industrial  structure.  These  considerations  are  incor- 
porated into  the  analysis  in  the  form  of  procurement  coeffi- 
cients and  interindustry  input/out  tables.  Table  4,  derived 
from  the  input/output  analysis,  presents  the  percentage  of 
total  production  in  each  industry  in  1974  that  will  be  pro- 
duced directly  or  indirectly  for  defense  procurement  programs 
Table  5 summarizes  the  forecast  rates  of  growth  for  the  in- 
dustries in  Table  4. 

The  base  case  assumes  that  the  United  States  Gov- 
ernment will  maintain  its  present  policy  with  respect  to  the 
stockpiling  of  critical  imported  raw  materials.  It  is  an- 
ticipated, however,  that  some  materials  in  the  stockpile 
will  be  sold  in  open  markets  periodically  throughout  the 
forecast  period. 


C.  STATUS  OF  SPECIFIC  DEFENSE-RELATED  INDUSTRIES 


l r,  i 

■P  ' 


The  ability  of  the  nation  to  respond  successfully 
to  increasing  defense  expenditures  depends  greatly  upon  the 
capabilities  of  the  defense  production  structure. 

The  final  assembly  producers  are  the  aerospace^-, 
shipbuilding,  motor  vehicle,  and  weapons  and  munitions  in- 
dustries. Except  for  the  shipbuilding  industry,  the  final 
assembly  industries  are  presently  operating  at  below  average 
rates  of  capacity  utilization.  In  aerospace  and  weapons  and 
munitions  this  is  primarily  due  to  the  recent  declines  in 
military  equipment  expenditures.  The  motor  vehicle  industry, 
unlike  the  other  final  assemblers,  depends  very  little  on 


Fundamentally,  the  aerospace  industry  includes  aircraft 
and  parts  of  the  ordnance  industries. 
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FOOTNOTE  FOR  TABLE  4 


The  data  presented  in  this  table  indicate  the  relative 
share  of  various  industrial  sector's  domestic  production  pur- 
chased directly  and  indirectly  in  each  of  the  major  Department 
of  Defense  procurement  categories.  These  estimates  have  been 
derived  from  relationships  contained  within  the  ADL  input/output 
model  supplemented  by  additional  information  by  the  (then) 

Office  of  Emergency  Preparedness  and  Research  Analysis  Corpora- 
tion. Because  of  definitional  and  industrial  classification 
practices  associated  with  input/output  tables  and  a lack  of 
recent  sufficiently-detailed  public  data,  certain  estimates 
contained  in  this  table  may  vary  from  those  published  in  trade 
and  industry  information  sources.  The  case  in  which  this  dis- 
crepancy is  most  apparent  is  in  the  aircraft  industry.  In 
input/output  terms,  this  industry  includes  only  those  estab- 
lishments whose  primary  activity  is  aircraft  manufacture. 
Traditionally,  industry  analysts  will  define  military  aircraft 
manufacture  within  the  aerospace  industry  which  would  also  in- 
clude certain  portions  of  the  communications  equipment  and 
ordnance  sectors.  In  input/output  terms,  these  tv;o  industry 
sectors  are  separately  identified.  As  a result,  the  table  in- 
dicates that  approximately  26%  of  the  aircraft  industry's  pro- 
duction is  sold  directly  and  indirectly  to  the  Department  of 
Defense.  On  the  other  hand,  industry  spokesmen  often  cite  a 
higher  estimate  of  aerospace  sales  to  DOD.  If  indeed  the  data 
in  the  table  were  transformed  to  comply  with  traditional  in- 
dustry concepts,  certain  percentages  of  the  ordnance  and  com- 
munications equipment  industries'  sales  to  DOD  would  be  com- 
bined with  aircraft's  26%  to  yield  an  estimate  that  is  much 
greater.  One  of  the  prime  strengths  of  an  input/output  table 
and  approach  to  an  impact  analysis  is  that  it  offers  substan- 
tial industry  detail  on  the  flow  of  goods  and  services  among 
very  interdependent  sectors.  Often  such  data  require  careful 
interpretation,  especially  when  compared  with  other  informa- 
tional sources. 
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p riTA!T  PRODUCT  IWLGR0^1AT^._ 
T fjnl wpTp TAL 'PRODUCERS  OF  DEFENSE- HI 

FOP.  THE  MAJOR 
NjvFli'D- LOU  1 FMENT 

Annual 

Industrial 

Growth  Rates 

Industry 

1974-80 

1974-77 

Ordnance 

1.6 

1.7 

Ships 

4.7 

5.7 

Aircraft 

3.2 

3.5 

Communications  Equipment 

4.9 

4.8 

Misc.  Non-Elect.  Machine  Shop 
Products 

3.3 

2.7 

4 . 5 

4.2 

Eng.  & Lab  Instruments 

Other  Non-Ferrous  Metals 
(Silicon,  titanium,  uranium) 

3.9 

3.5 

2 . 9 

2.6 

Resistors,  Transformers 

Dies,  Accessories 

3.7 

5.0 

Lead 

1.8 

1.7 

Electric  Motors 

3.7 

3.7 

Machine  Tools  - Cutting 

4.4 

5.0 

Semiconductors 

9.5 

8.8 

Zinc 

2.2 

2.1 

Engines  & Turbines 

4.7 

4.2 

Non-Ferrous  Mining 

4.3 

4.0 

Machine  Tools  - Forming 

4.1 

4.8 
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defence  contracting  for  its  business.  Ilov.’cver , it  is  bcccuse 
its  commercial  business  is  depressed  that  there  is  signifi- 
cant excess  capacity.  The  short-term  economic  outlook  for 
these  industries  does  not  suggest  any  significant  increases 
in  their  commercial  markets. 

Since  the  passage  ot  the  Merchant  Marine  Act  in 
1970,  the  shipbuilding  industry  has  grown  rapidly.  Presently, 
the  yards  are  producing  at  historically  high  levels  with 
employment  levels  at  the  yards  at  post-World  War  II  highs. 
Further,  the  high  level  of  presently  unfilled  oontracts 
suggests  continued  vigorous  growth  for  the  industry. 

The  supply  industries  consist  of  the  electronics, 
machine  tool,  chemical,  primary  metal  and  energy  industries. 

The  ability  of  these  industries  to  respond  to  increasing 
defense  expenditure  is  extremely  varied. 

Due  to  the  increased  sophistication  of  military 
equipment,  the  electronics  industries  have  become  key 
suppliers  in  the  military-industrial  complex.  The  electronics 
industries  consist  of  two  distinct  sectors--the  equipment 
manufacturers  (e.g.,  communication  equipment)  and  the 
component  manufacturers  (e.g.,  semiconductors).  Since  the 
late  1960's  both  sectors  of  the  electronics  industries, 
particularly  tne  components  sector,  have  successfully 
increased  the  commercial  markets  for  their  high-technology 
production.  Consequently,  they  have  become  less  dependent 
upon  defense  contracts  for  their  economic  viability.  Commercial 
markets  are  more  profitable  and  the  industry  has  recognized 
the  commercial  markets  to  be  a key  to  continued  growth.  A 
hallmark  of  the  electronics  industries  has  been  vigorous 
growth  associated  with  rapid  increases  in  productivity.  The 
rapid  rises  in  the  demand  for  electronics  production  has  , 

created  strains  on  the  physical  capacity  within  certain 
sectors  of  the  industry.  Also,  recent  chronic  shortages  of 
many  critical  materials  have  effectively  limited  the  productive 
capabilities  of  the  industry. 

Presently,  the  machine  tool  industries  are  undergo- 
ing a boom,  primarily  because  of  the  large  demand  for  capital 
equipment  in  the  United  States.  The  production  of  machine 
tools  utilized  in  defense  production  comprises  less  than 
7.5%  of  the  market.  Lead  times  for  machine  tool  deliveries 
arc  very  long.  The  industry  is  operating  at  high  levels  of 
capacity,  but  increasing  production  is  primarily  hampered  by 
a shortage  of  skilled  labor. 
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The  productive  capabilities  of  fh<-  ] >r  i ma  i y ratals 
i ni  us  Li  i es  were  pushed  to  their  Units  in  1 9 7 3 . A s'  ck 
in  demand  lor  metals  has  begun  to  occur  in  1974,  although 
recent  capacity  increases  within  the  industries  have  not 
been  great.  I.u:wiou:j  sectors  of  the  commercial  market  are 
still  having  ai  i i iculty  obtaining  the  appropriate  amount  of 
metals.  The  requirements  for  defense,  production,  are  for 
the  more  sophisticated  types  and  forms  of  primary  metal  prod- 
ucts. Still,  defense-related  production  does  not  comprise  a 
large  percentage  of  metal  production  in  the  United  States. 

The  chemical  industry  supplies  less  than  1%  of  its 
production  for  defense  production-related  activities.  Even 
a sizable  increase  in  defense  production  would  not  normally 
strain  the  overall  resources  of  the  industry.  However,  cer- 
tain specific  categories  of  chemical  processing  might  be 
strained  by  an'  increasing  military  demand,  only  because  of 
the  present  supply  shortages  which  exist  in  certain  segments 
of  the  market.  In  the  first  half  of  1974,  there  were  short- 
ages of  organic  chemicals  such  as  benzene,  toluene,  phenol, 
polyvinyl  chloride,  and  polystyrene,  and  of  inorganic  chemi- 
cals such  as  caustic  soda,  soda  ash,  chlorine,  phosphatic 
fertilizers,  and  titanium  dioxide.  Principal  reasons  for 
current  shortages  have  been  lack  of  capacity,  raw  materials 
shortages,  and  the  availability  of  energy,  particularly  elec- 
trical . 


I 


The  energy  industry  is  facing  rising  raw  material 
and  capital  costs,  capacity  shortages,  environmental  and 
safety  constraints,  and  growing  oil  imports.  Only  about  1% 
of  U.S.  energy  goes  for  defense  production  and  another  1%  j 

for  peacetime  military  operations.  The  price  and  availabil- 
ity of  imported  oil  is  a key  uncertainty  in  the  nation's 
energy  outlook. 


The  support  industries  considered  are  the  construc- 
tion and  transportation  industries.  Both  of  these  two  in- 
dustries are  dependent  upon  defense  production  for  a very 
small  portion  of  their  activities.  Presently  there  is  slack 
capacity  for  most  intercity  transportation  modes,  although 
shortages  in  part  due  to  inefficient  utilization  do  exist 
(e.g.  railroad  boxcars).  The  construction  industry  is  in  a 
depression.  High  capital  costs  and  building  material  short- 
ages are  serious  problems. 
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STATUS  OF  WEAPON  SYSTEMS  DEVELOPMENT 


During  FY  '74  the  United  States  procured  major 
weapon  systems  valued  at  $15.4  billion,  most  of  which  was 
produced  by  the  aerospace  industry  and  its  suppliers.  The 
estimated  acquisition  cost  of  major  U.S.  weapon  systems 
during  FY  '74  and  requested  for  FY  '75  are  summarized  in 
Table  6.  The  mid-1974  inventory  of  selected  U.S.  weapon 
systems  is  presented  in  Table  7. 

The  time,  cost  and  effectiveness  of  a step-up  in 
defense  production  would  be  significantly  affected  by  sev- 
eral key  factors  concerning  the  status  of  weapon  systems. 

The  study  assumes  that  these  parameters  will  have  the  same 
value  over  the  remainder  of  the  1970's  as  at  present.  Each 
parameter  has  been  analyzed  on  a case-by-case  basis  for  each 
weapon  system.  The  parameters  include  the  following: 

• Position  in  the  development/production  cycle; 

• Complexity  of  the  weapon  system; 

• Lead  times  for  tooling  up  and  obtaining  inputs; 

• In-process  and  component  inventories; 

• Willingness  to  utilize  "off-the-shelf"  models; 
and 

• Relationship  between  time,  performance,  and  cost 
factors . 

When  weapons  are  still  in  the  development  stage, 
the  time  to  complete  development,  design  exact  specifications, 
place  orders  with  suppliers,  and  manufacture  is  generally 
several  years.  Examples  of  systems  still  in  development  are 
the  XM-1  tank,  Trident  strategic  missile,  and  the  B-l  bomber. 
It  may  also  take  a long  time  to  reestablish  a supply  network 
for  weapons  already  in  operation  but  no  longer  being  produced. 
As  a result  of  this  time  lag,  stepping  up  production  of  sys- 
tems currently  being  manufactured  is  the  most  rapid  alterna- 
tive. It  generally  is  easier  to  step  up  production  when  the 
production  level  is  increasing  or  at  a high  level  because 
the  prime  contractor  and  its  suppliers  are  experienced  and 
have  already  committed  a great  deal  of  human,  tooling,  and 
other  resources  to  the  effort.  For  weapons  nearing  the  end 
of  their  production  cycle,  much  of  the  supply  pipeline  may 
be  drying  up  and  the  effort  to  expand  production  would  take 
long  cr . 
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TABLE  C 


PROGRAM 

,v;c>in  sir.ro;: 

COSTS  GP  M, 

Aio:< 

WEAPON  Si' 

,‘u  i ,Mo 

FY 

'74 

FY  '75 

Request 

Quantity 

$ Billion 

Quantity 

$ Billion 

Strategic  Weapon 
Systems 

— 

3.4 

-- 

3.6 

Conventional  Weapon 
Systems 

-- 

12.0 

— 

12.3 

Combat  Aircraft 
and  Helicopters 

750 

4.6 

700 

4.7 

Tactical  Missiles 

39,000 

1.0 

57,000 

1.5 

Combat  Ships 

14 

2.7 

30 

2.2 

Land  Vehicles 
(Tanks) 

613 

0.3 

664 

0.3 

Total  15.4  15.9 


Source:  Program  Acquisition  Costs  by  Weapon  System  (FY  *75), 

U ."s'.  Department  of  Defense 
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TABLE  7 

ESTIMATED  U.S.  INVENTORY  OF  SELECTED 
WEAPON  SYSTEMS 
"ruly,  1974) 


Total 


Procurement 

FY  '75 


Inventory 

FY  *74 

Request 

Land-Based  Strategic 
Missiles 

1,054 

1151 

61' 

Submarine-Launched  Strategic 
Missiles 

656 

<1001 

0 

Strategic  Bombers 

504 

02 

0‘ 

Combat  Aircraft 

7,000 

500 

400 

Helicopters 

10,000 

250 

300 

Tactical  Missiles 

300,000 

39,000 

57,000 

Major  Combat  Ships 

250. 

14 

30 

Tanks 

8,500 

613 

664 

Source:  Department  of  Defense;  Institute  for  Strategic 

Studies,  The  Military  Balance  1974-1975 


Replacing  older  missiles  in  inventory. 


Excluding  B-l  bomber  prototypes. 
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V.\  iij)  :;yfC'MS  may  d.iff<r  \:  ,b  iy  1 h--  i r sd  <•>:  — 
il  / ii.l  t.  lif  production  of  tort  roqu  i roc:  tr  • rrni'v  th-.  . . -ii  i , 

(<  daily  nuclear  submar  i.  nos)  , ’ n ■ • c :•>  i ; 1 • «.n*  • bombers, 

m.  . <t  i r super  i 01  i Ly  ! iuhters  take  seve’  -il  y«.  urs  to  j reduce 
under  the  best  of  co.iuit  ions  because  the  cl  ectroni  r; , cast - 
in  ;.';  anu  forgings,  and  other  component  s are  very  y ,h  i sticat- 
cd  . 1 nd  large  in  quantity  per  weapon  system . It  is  difficult 
to  reduce  the  usual  time  to  produce  these  systems  even  if 
more  money  and  Government  compulsory  powers  over  suppliers 
were  made  available. 

The  lead  times  needed  for  tooling  up  are  a function 
of  factors  such  as  (a)  the  existence  of  underutilized  facili- 
ties (including  unutilized  multi-shift  potential)  for  a prime 
contractor,  for  alternate  primes,  and  for  suppliers,  and  (b) 
delivery  times  for  facilities  and  tooling  that  are  needed  to 
expand  existing  capacity.  Deliveries  of  long  load  time  items 
from  suppliers  generally  take  longer  then  the  time  for  the 
prime  contractor  to  tool  up  because  there  are  several 
hundred  suppliers  involved  which  may  have  their  own  doling 
and  supplier  problems.  Lead  times  for  supplies  in  1974  are 
especially  long. 

Manufacturers  generally  have  an  in-process  inventory 
of  partially  finished  goods  and  inventories  of  components, 
materials,  and  sub-systems  to  be  used  in  manufacturing  which 
are  somewhat  greater  than  current  needs.  The  component  in- 
ventories are  built  up  with  some  excess  as  a hedge  against 
supply  disruptions  or  inflation.  A .rapid  step  up  in  produc- 
tion could  benefit  from  an  accelerated  completion  of  in- 
process  inventory  and  faster  utilization  of  other  inventor- 
ies. However,  this  effect  of  "pumping  out"  what  is  already 
in  the  supplier  "pipeline"  is  only  an  initial  acceleration 
of  limited  dimensions  which  cannot  substitute  for  the  plac- 
ing of  entirely  new  orders  with  their  lengthy  production 
schedules . 

The  complexity  of  modern  weapons  makes  their  re- 
design and  testing  of  the  new  components  quite  time  consum- 
ing. A change  in  one  part  may  require  redesign  and  testing 
of  several  interrelated  items.  7\n  example  is  the  fact  that 
even  a small  change  in  oi  strategic  missile's  length,  width, 
or  weight  would  require  extensive  modifications  in  its  on- 
board electronics,  launch  control , and  other  equipment. 

Si  • : : 1 i r leant  changes  in  components  after  orders  to  suppliers 
k v.  Leon  placed  are  especially  disruptive  since  it  requires 
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coordination  of  redesign,  production,  cind  testing  activ- 
ity of  many  organize tions . A willingness  by  the  U.S. Gov- 
ernment to  commit  itself  to  the  procurement  of  weapon  system 
versions  which  have  already  been  produced  would  reduce  de- 
livery times. 

The  time  to  produce  a large  number  of  weapons  can 
be  reduced  if  prime  contractor  and  supplier  facilities  are 
built  up  extensively  for  a large,  but  short,  burst  of  activ- 
ity. However,  the  cost  of  these  redundant  facilities  will 
be  much  higher  than  if  the  delivery  schedule  permitted  a 
gradual  build-up  followed  by  extended  manufacturing  activity 
with  less  equipment.  There  are  many  such  trade-offs  between 
time  and  cost.  Likewise  there  can  be  trade-offs  between 
performance  and  cost.  The  military  requires  a very  high 
level  of  performance  and  reliability  as  a minumum.  Improv- 
ing a system's  performance  from  "very  high"  to  "very,  very 
high"  may  be  essential  in  certain  combat  situations,  yet 
production  time  and  cost  may  be  increased. 


E.  THE  DOMESTIC  SOCIOPOLITICAL  SITUATION 

The  vigor  with  which  the  United  States  can  respond 
to  a threat  to  its  national  interest,  and  hence  its  "prepar- 
edness", is  not  only  a function  of  economic  factors  but  social 
and  political  conditions  as  well.  Social  and  political  con- 
ditions act  as  productivity  factors  in  an  economic  system  and 
are  influential  in  other  ways.  If  the  conditions  are  favor- 
able, the  system's  capacity  and  capabilities  can  be  extended 
a significant  amount  over  what  it  can  produce  under  unfavor- 
able conditions. 

The  analysis  introduces  four  factors  that  can  be 
used  to  describe  the  sociopolitical  conditions  which  are  per- 
tinent to  evaluating  the  country's  capability  to  absorb  a 
sharp  increase  in  defense  spending.  These  factors  include 
society's  attitude  toward  increased  military  expenditures, 
its  attitude  toward  increased  taxes  or  cuts  in  social  pro- 
grams, society's  willingness  to  experience  governmental  con- 
trols, and  politicians'  willingness  to  risk  being  associated 
with  such  efforts. 

As  a consequence  of  both  the  present  economic  as 
well  as  the  sociopolitical  environment,  a sharp  increase  in 
defense  spending  in  response  to  a national  emergency  is 
likely  to  be  more  disturbing  and  hence  to  meet  more  opposi- 
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tion  than  at  any  other  time  in  recent  history.  Furthermore, 
it  appears  likely  that  this  situation  will  continue  for  at 
least  the  remainder  of  the  decade.  However,  if  the  national 
interest  were  very  clearly  threatened  and  public  opinion  be- 
came supportive  of  a stepped-up  defense  production  effort, 
inflation  could  be  dealt  with  by  wage  and  price  controls  and 
increased  taxes;  materials  shortages  Could  be  handled  by  uti- 
lizing existing  stockpiles  and  rationing.  The  various  social 
priorities,  which  have  become  so  important,  such  as  improved 
health  programs,  energy  self-sufficiency,  environmental  pro- 
tection, and  improved  mass  transportation  could  all  be  held 
in  abeyance  for  future  attention. 


F.  THE  INTERNATIONAL  SETTING 


In  an  age  when  the  world  is  becoming  increasingly 
more  interdependent  a number  of  factors  which  relate  to  the 
international  setting  can  be  critical  in  determining  the  re- 
sponse capabilities  of  the  United  States  to  threats  of  mili- 
tary hostility.  An  analysis  of  the  dynamic  nature  of  these 
external  constraints  on  U.S.  mobilization  planning  is  pre- 
sented in  this  report. 

While  the  analysis  does  not  explicitly  incorporate 
external  factors  into  the  evaluation  of  the  test  case,  they 
are  important  considerations  that  must  eventually  become  a 
part  of  a fully  realistic  analysis.  Among  these  are: 

• The  overall  state  of  international  relations, 
which  both  contains  the  cause  of  the  mobiliza- 
tion and  will  also  be  the  source  of  reactions 
to  it; 

• The  existing  patterns  of  international  treaties, 
particularly  in  the  arms  control  field; 

• International  interdependencies  in  such  natters 
as  the  need  for  critical  mineral  resources  or 
food . 

The  scenario-free  analysis  of  the  study  was  not 
carried  to  a level  of  specificity  where  any  of  these  factors 
was  considered  explicitly  as  a constraint.  In  a more  compre- 
hensive analysis  of  a specific  scenario  they  would  have  to 
be  looked  into  carefully.  However,  the  study  contains  a sug- 
gestive exploration  of  a number  of  such  possibilities. 
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G . LEGAL  AtJD  ADMINISTRATIVE  MECHANISMS  TOR  INDUSTRIAL 

MOBIL J ATI UN 

For  almost  throe  decades,  since  the  closing  years 
of  World  War  II,  the  U.S.  Government  has  maintained  a stand- 
by management  structure,  and  the  underlying  legal  framework 
to  enable  it  to  intervene  in  the  economy  if  necessary  to 
assure  priority  treatment  for  defense-related  production. 

The  Office  of  Preparedness,  in  the  General  Services  Admini- 
stration, functions  as  the  coordinator  of  mobilization  plan- 
ning and  implementation;  the  Department  of  Commerce  and  the 
Department  of  Defense  have  primary  responsibility  for  the 
civilian  and  military  sectors.  This  apparatus  has  been  acti- 
vated from  time  to  time  to  break  minor  bottlenecks  in  the 
flow  of  defense-related  production,  and  during  the  Korean 
and  Vietnam  conflicts,  for  more  far-reaching  purposes.  Its 
existence  represents  a resource  in  being  which  can  be  called 
upon  by  relatively  routine  administrative  decisions  at  sub- 
cabinet level  if  needed  in  the  kinds  of  industrial  mobiliza- 
tion which  are  considered  in  this  study.  It  is  subject  only 
to  the  continuing  approval  of  the  President  and  does  not  re- 
quire separate  Congressional  action,  at  least  during  the 
initial  stages  of  a mobilization  effort.  The  Congress,  how- 
ever, has  established  watchdog  procedures  to  keep  these  far- 
reaching  powers  of  the  Administration  under  surveillance  and, 
to  put  teeth  in  its  surveillance,  extends  the  basic  legal 
authority  only  two  years  at  a time.  It  also  has  established 
a Joint  Committee  on  Defense  Production  which  holds  annual 
hearings  on  the  Executive  Agencies'  stewardship  with  respect 
to  these  powers. 

The  capacity  of  this  standby  system  to  function  at 
a level  of  activity  which  would  put  it  under  stress  has  not 
been  tested  since  the  Korean  War.  The  Vietnam  conflict,  de- 
spite its  dimensions  in  other  ways,  created  relatively  modest 
production  problems  for  the  U.S.  manufacturing  and  supply  econ- 
omy. Our  necessarily  cursory  review  of  the  administrative 
system  suggests  that  it  has  the  capacity  to  react  in  a timely 
and  comprehensive  fashion  to  almost  any  foreseeable  range  of 
need  for  priorities  and  allocations  linked  to  mobilization 
programs.  The  regular  Congressional  reviews  of  performance 
and  readiness,  coupled  with  occasional  special  studies  which 
have  been  initiated  by  the  Executive,  indicate  the  standby 
managerial  and  legal  machinery  for  mobilization  is  not  likely 
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V.  THE  TEST  CASE 

A.  THE  POLITICAL/MILITARY  CONTEXT 

The  political/military  context  for  the  economic 
test  case  was  defined  as  follows: 

During  mid-1974,  the  United  States  Government  per- 
ceives a deterioration  in  the  international  situation,  such 
as  rising  tension  with  the  USSR,  arms  control  agreement  vio- 
lations, a growing  USSR-PRC  rapprochement,  or  an  increasing 
need  to  supply  allies  in  the  Third  World  with  weapons  due  to 
regional  rivalries.  A re-evaluation  is  made  of  the  inventory 
of  the  most  sophisticated  strategic  and/or  conventional  weap- 
ons systems.  The  inventory  is  determined  to  be  inadequate  in 
various  serious  respects  within  the  new  international  context. 

A decision  is  made  to  step-up  defense  procurement 
during  the  coming  year.  This  involves  speeding  up  and  raising 
quantities  of  deliveries  of  leading  conventional  and  strategic 
systems  now  in  production,  and  accelerating  RDTtE  and  deploy- 
ment schedules  of  key  strategic  systems  now  under  develop- 
ment or  for  which  production  has  been  halted  since  SALT. 

War  is  not  perceived  to  be  immediately  impending,  and  econ- 
omic conditions  of  mid-1974  exist.  In  order  to  analyze 
stepped-up  RDT6E  and  production  schedules  for  a wide  range 
of  strategic  systems,  it  is  necessary  to  assume  that  the  re- 
strictions embodied  in  the  SALT  agreements  are  not  in  force 
beyond  1977.  Key  basic  parameters  facing  American  leaders 
include  the  overall  magnitude  of  the  step-up,  the  weapon  sys- 
tem procurement  mix,  the  delivery  schedule,  and  the  cost  to 
be  paid  (which  is  related  to  the  national  will) . 


B.  DEFINITION  OF  THE  TEST  CASE 


The  study  then  describes  a hypothetical  case  de- 
signed to  disturb  the  base  case.  It  is  defined  parametri- 
cally without  a specific  scenario  associated  with  it  beyond 
the  "situation"  described  in  Section  A.  The  only  assumption 
made  that  differs  from  the  base  case  refers  to  defense  Drocure- 
ment.  It  is  also  assumed  that  the  Government  has  no  desire 
to  disrupt  the  national  economy  by  imposing  widespread  and 
total  allocation  controls  to  assure  defense  production  where 
bottlenecks  may  occur. 
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The  assumption  that  widespread  and  total  government 
intervention  is  not  imposed  on  the  private  sector  is  very  im- 
portant. It  is  highly  unlikely  that  the  Government  would  in- 
tervene (except  in  a few  instances  as  has  occurred  from  tire 
to  time  under  "normal"  defense  procurement  conditions)  unless 
the  external  event  leading  to  the  increased  spending  were  a 
major  threat  and  so  perceived  throughout  the  United  States. 

If  this  were  the  case,  the  U.S.  economy  could  perform  at  sig- 
nificantly higher  defense  production  levels  than  can  be  meas- 
ured under  peacetime  assumptions,  although  at  higher  cost  to 
the  civilian  sector. 

The  test  case  is  composed  of  two  procurement  phases — 
conventional  and  strategic  procurement.  The  conventional 
phase  consists  of  a doubling  of  all  1974  conventional  pro- 
curement programs.  This  represents  increased  procurement 
expenditures  of  $15  billion  above  the  base  case,  beginning 
in  1975.  It  is  assumed  that  the  rate  of  additional  expendi- 
ture for  the  conventional  procurement  programs  corresponds 
to  production/delivery  schedules  for  the  various  procurement 
categories  as  estimated  by  industry  executives.  The  number 
of  years  assumed  to  be  required  for  each  category  is  as 
follows: 

• munitions  - 1 year 

• weapons  and  tracked  vehicles  - 2 years 

• aircraft  and  tectical  missiles  - 3 years 

• ships  - 4 years 

• other  procurement  - 2 years 

Thus,  the  expenditures  for  an  additional  $15  billion  of  con- 
ventional procurement  programs  have  been  spread  out  over  four 
years.  Further,  because  very  precise  information  on  the  ac- 
tual assembly  cycle  for  procurement  categories  is  not  avail- 
able, it  is  assumed  that  expenditures  for  any  year  are  dis- 
tributed with  respect  to.  the  total  inputs  of  the  final  prod- 
uct. It  has  also  been  assumed  that  industrial  purchases  in 
the  operations  and  maintenance  category  will  be  201,  higher 
each  year  than  in  the  base  case  in  order  to  insure  adequate 
maintenance  for  the  additional  inventory. 


r 


30 


ACDA/MEA-246 


There  hoc  also  been  an  assumption  ot  no  sign! t leant 
increase  in  military  personnel  over  the  base  case  because 
no  military  conflict  is  assumed  to  be  imminent.  Some  selec- 
tive increases  in  skilled  personnel,  however,  would  in  fact 
be  necessary  to  handle  the  enlarged  inventory. 

The  strategic  phase  of  the  test  case  consists  of  an 
additional  $15  billion  procurement  program  for  the  B-l  bomber 
and  Trident  and  Minuteman  missiles  with  spending  to  begin  in 
1977.  The  strategic  purchases  break  down  into  $5  billion 
tor  each  missile  and  $5  billion  for  the  aircraft,  all  ex- 
penditures distributed  equally  over  the  1977-80  period.  The 
conventional  phase  emphasizes  a broad  step-up  in  defense 
spending  involving  diverse  industries.  The  strategic  phase 
emphasizes  a step-up  impacting  upon  the  aerospace  industry 
and  its  suppliers.  It  is  intended  to  focus  on  possible 
saturation  effects. 

If  classified  and  detailed  information  were  available, 
we  could  have  included  in  the  input/output  analysis  of  the 
strategic  phase  expenditures  for  silo  complexes  and  submar- 
ines necessary  as  platforms  for  the  missiles.  However,  that 
data  was  unavailable,  so  we  have  analyzed  the  production  and 
deployment  problems  of  those  platforms  in  a broad  sense  in 
Chapter  VI  (Shipbuilding,  Electronics,  Construction)  and 
very  specifically  in  Chapter  VII  (Minuteman,  Poseidon/ 

Trident) . 

Table  8 presents  a summary  of  the  military  procure- 
ment expenditure  outlays  assumed  for  the  baseline  and  test 
cases.  It  should  be  noted  that  the  percentage  increases  of 
the  test  case  over  the  base  case  decrease  after  1977.  There- 
fore, on  average,  the  stepped-up  procurement  program  will 
have  less  and  less  impact  on  the  economy  as  the  decade  pro- 
gresses after  1977.  Also,  the  economy  will  be  growing, 
which  will  increase  the  absorptive  capabilities  of  the  in- 
dustrial structure  to  meet  additional  demands. 

The  study  assumes  that  financing  the  additional  procure- 
ment will  be  primarily  through  increases  in  personal  income 
tax. 
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EVALUATION  OF  THE  TEST  CASE 


INTRODUCTION 


The  test  case  described  in  Chapter  V was  then 
evaluated  using  the  ADL  Input/Output  Model.  The  results 
show  that  the  total  additional  demand  on  the  U.S.  economy 
over  the  base  case  created  by  the  test  case  is,  at  first 
glance,  relatively  small.  As  indicated  in  Table  9,  total 
industrial  output  would  increase  only  1.2%  over  the  base 
case  through  1977,  and  less  thereafter.  If  economic  re- 
sources (capital  and  labor)  were  completely  mobile  and  sub- 
stitutable in  the  short-run,  the  United  States  could  most 
likely  produce  the  additional  defense  equipment  without  any 
significant  adverse  effects  on  its  economy.  However,  econ- 
omic resources  are  not  particularly  mobile  or  substitutable 
in  the  short-run.  Further,  because  of  the  special  nature 
of  military  procurement,  very  few  firms  provide  the  final 
product  and  final  assembly  has  become  highly  concentrated, 
geographically.  Therefore,  if  constraints  or  adverse  ef- 
fects do  occur  within  the  economy,  they  are  likely  to  occur 
in  particular  industries  or  regions  at  first.  The  ripple 
effects  of  these  constraints  may,  subsequently,  lead  to 
other  bottlenecks  on  a national  level. 


The  study  summarizes  the  impacts  of  the  test  case 
on  final  assembly  industries,  such  as  shipbuilding,  on  sup- 
ply industries,  such  as  machine  tools,  and  support  indus- 
tries, such  as  transportation.  The  demands  created  in  each 
industry  by  the  intensified  defense  expenditures  were  also 
reviewed  by  industry  executives  and  ADL  industry  special- 
ists familiar  with  the  current  and  anticipated  capacities 
in  these  industries . 

The  study  assumes  that  the  conditions  used  to  de- 
scribe the  base  case  remain  true  for  this  case.  It  also 
assumes  that  defense  expenditures  are  distributed  among  in- 
put industries  each  year  in  the  same  proportion  of  inputs 
to  the  final  product.  This  assumption  produces  estimates 
that  can  differ  from  actual  demands  for  specific  industrial 
products  in  any  given  year,  particularly  in  the  primary 
metals  and  capital  goods  industries  which  are  more  likely 
to  represent  >a  larger  proportion  of  the  total  program  in 
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the  earlier  periods  than  in  the  later  periods.  Adjustments 
for  this  shortcoming  have  been  made  wherever  possible. 


B.  EFFECTS  ON  FINAL  ASSEMBLY  INDUSTRIES 

The  industries  which  are  final  assemblers  of 
military  hardware  include  the  aircraft,  shipbuilding,  ord- 
nance, and  motor  vehicles  industries1.  Table  10  summarizes 
the  incremental  production  and  employment  demands  upon  these 
final  assemblers  arising  from  the  test  case. 

1 . Aircraft 

As  shown  in  Table  10,  the  test  case  calls  for 
a rate  of  increase  in  production  three  times  greater  than 
that  of  the  base  case.  Judging  from  its  current  and  expected 
capabilities,  it  would  appear  that  the  industry  would  be  hard 
pressed  to  meet  the  production  schedule  set  forth  in  the  test 
case.  Although  there  is  at  present  idle  physical  capacity  in 
the  aircraft  industry,  the  additional  manpower  of  250,000  re- 
quired by  1977  for  the  test  case  would  be  an  increase  of  ap- 
proximately 40%  over  the  industry's  present  work  force. 

While  this  level  of  employment  barely  exceeds  that  achieved 
in  the  late  1960 's,  the  industry  is  highly  concentrated  geo- 
graphically and  would  find  it  difficult  to  locate  and  bring 
that  many  new  workers  on  stream.  Since  the  employment  in 
the  industry  has  been  dropping  quite  rapidly  since  1970,  it 
is  likely  that  the  industry  might  not  be  able  to  reattract 
former  workers . 


In  the -microeconomic  analysis  in  the  study  the  final  assem- 
blers are  analyzed  as  aerospace,  shipbuilding,  automobile, 
and  weapons  and  munitions  industries.  The  slight  differ- 
ence in  classification  is  because  the  input/output  model 
is  based  on  Department  of  Commerce  industrial  classifica- 
tions. The  aerospace  industry  discussed  in  the  micro- 
economic  analysis  includes  parts  of  the  electronics  indus- 
try, and  parts  of  the  ordnance  industry,  particularly  mis- 
siles, as  defined  by  the  Department  of  Commerce.  Other 
parts  of  the  ordnance  industry,  such  as  ammunition,  gener- 
ally are  discussed  in  the  microeconomic  analysis  as  por- 
tions of  the  weapons  and  munitions  industry. 
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TABLi:  10 


PRODUCTION^  AMD  FMPLO\MoNT 

demands  on  final  assv^SA^ 


Production 

'(Millions  of  1974  dollars) 


Employment 

iTOOO^s) 


Annual  Growth 


1974 

1977 

Rate  1974-1977 

1974 

Aircraft 

T%J 

600 

600 

Test  Case 
Base  Case 

26,433 

26,433 

39,635 

29,306 

10.6 

3.5 

Difference 

— 

10,329 

7.1 

Shipbuilding 

Test  Case 
Base  Case 

3,843 

3,843 

6,668 

4,576 

20.0 

5.9 

132 

132 

Difference 

— 

2,092 

14.1 

Ordnance 

Test  Case 
Base  Case 

8,265 

8,265 

13,220 
8 , 694 

16.9 

1.7 

163 

163 

Difference 

-- 

4,526 

15.2 

Motor  Vehicles 

Test  Case 
Base  Case 

68,446 

68,446 

73,063 

72,635 

2.0 

2.0 

796 

796 

Difference 

— 

428 

— 

Source:  ADL  Input/Output  Model 


1977 

860 

610 

250 


218 

150 

68 


237 

156 

81 


821 

815 

6 
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Not  only  would  t.hc  traditional  aircraft  com- 
panics  be  affected  by  such  a step-up,  but  also  many  of  the 
supporting  and  feeder  industries  would  have  serious  problems 
im  meeting  the  demands  for  rapid  increases  in  capacity.  Lead 
times  for  many  key  supplies  have  already  lengthened  appreci- 
ably, such  as  for  electronics,  castings  and  forgings. 

This  leads  to  a number  of  tentative  conclus- 
ions. The  first  is  that  if  the  test  case  production  sched- 
ules were  met,  the  cost  of  materials,  added  facilities 
and  worker  training  would  offset  many  of  the  economies  of 
scale.  Second,  the  Government  might  have  to  offer  finan- 
cial Incentives  for  the  industry  to  increase  the  production 
of  military  aircraft  at  the  expense  of  commercial  produc- 
tion. Third,  the  Government  might  restrict  exports  of 
military  hardware,  although  at  a cost.  Aircraft  executives 
arc  reluctant,  however,  to  divert  resources  from  civilian 
to  military  contracts  without  a clear  and  publicly  recog- 
nized national  emergency.  If  export  production  facilities 
were  "converted",  political  as  well  as  balance  of  pay- 
ments problems  would  be  created. 

2 . Shipbuilding 

Shipbuilding  industry  bottlenecks  created  by 
the  test  case  levels  of  production  would  prove  to  be  more 
difficult  to  overcome  than  in  the  aircraft  industry.  The 
industry  is  presently  solidly  booked  for  civilian  and  Navy 
business,  and  the  short-term  baseline  forecast  indicates  con- 
tinued strong  growth  in  shipyard  activity. 

Manpower  would  appear  to  be  the  most  serious 
constraint  to  rapid  increases  in  shipbuilding  demand.  Employ- 
ment levels  in  the  industry  have  reached  post-World  War  II 
highs,  and  it  can  be  assumed  that  there  is  no  reservoir  of 
former  employees  from  which  to  draw.  Nevertheless,  since 
there  is  a degree  of  interchangeability  between  the  con- 
struction trades  and  the  shipbuilding  trades,  the  bleak 
forecast  for  the  construction  industry  over  the  next  few 
years  may  enlarge  the  labor  pool  from  which  shipbuilding 
could  draw.  However,  the  regional  nature  of  the  shipbuild- 
ing industry  would  serve  as  a deterrent  for  massive,  large- 
scale  hiring  from  the  construction  industry.  A number  of 
major  shipyards  in  the  United  Slates  are  located  in  small 
metropolitan  areas  such  as  Bath,  Maine  and  Pascagoula, 
Mississippi,  and  mobility  in  the  construction  trades  is 
inhibited  by  local  union  practices.  In  addition,  the  need 
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to  at-lr.id  a new  pool  of  omj  >1  oyees  would  undo  jo  '■<>  / n.- 
ou.ii  e wage  jncenti  \ cs  which  would  result  in  im  s eased 
co  s t :j  . 

The'  shipbuild i ng  industry  is  highly  suscep- 
tible to  the  secondary  effects  of  shortages  in  its  sup- 
plier industries,  both  in  regard  to  labor  and  materials, 
and  is  strongly  dependent  on  long-lead  time  components, 
including  nuclear  propulsion  plant  elements. 

In  the  materials  field,  the  potential  shor- 
tages  would  appear  to  lie  in  the  area  of  manufactured  com- 
ponents rather  than  in  raw  materials  as  such.  In  many 
items,  sporadic  shortages  would  occur.  An  accelerated  pro- 
gram would  in  itself  aggravate  these  shortages  and  extend 
the  already  long  lead  times  existing  in  the  industry. 
Facilities  would  appear  to  be  of  least  concern.  For  the 
most  part,  their  utilization  could  be  increased  provided 
the  manpower  could  be  found. 

Although  manpower  problems  and  shortages 
would  undoubtedly  extend  some  lead  times,  the  industry  would 
appear  to  be  able  to  handle  the  increase  envisioned  in  the 
test  case.  Requests  for  shorter  lead  times  or  more  ships 
would,  however,  be  progressively  more  difficult. 

3.  Ordnance 


The  ordnance  industry,  under  the  assump- 
tions of  the  test  cases,  would  receive  a significant  boost 
in  growth  over  the  base  case  forecast.  The  analysis  of  the 
missile  manufacturing  portion  of  the  industry  is  similar 
to  the  findings  regarding  the  aircraft  industry  described 
above . 

Of  all  the  defense-related  industries,  the 
munitions  portion  of  the  ordnance  industry  is  the  one  in 
which  the  Government  is  most  involved  as  a producer.  This 
is  done  through  arsenals  and  Cover nnent-owned , contractor- 
operated  (GOCO)  plants  producing  ammunition,  bombs,  explos- 
ives and  torpedoes.  A large,  rapid  increase  in  munitions 
output  would  appear  possible  for  several  reasons: 

• Although  safety  precautions  to  avoid  ex- 
plosions arc  an  important  concern,  the  man- 
ufacturing processes  arc  relatively  simple; 

• GOCO  plants  have  substantial  production 
capacity,  except  for  a small  number  of  low- 
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demand,  high-production  cnrt  i to’ ns . As 
recently  as  the  lat  e 19G0’s,  mun.it  ions 
proeuremen t was  $7  billion  per  year  dur- 
ing the  height  of  the  Vietnam  War;  al- 
though some  facilities  arc  no  lonuor  in 


operation,  this  total  is  three  and  one- 


half  times  larger  than  current  procure- 
ment of  total  munitions; 


• A number  of  U.S.  corporations  have  the 
necessary  production  know-how; 


Military  demand  for  the  chemicals  and 
metals  needed  is  a very  small  portion 
of  total  domestic  supply.  For  example, 
only  12  of  the  current  supply  of  ammonia, 
a key  basic  material  for  explosives  and 
propellants,  goes  for  military  munitions 
needs . 


4.  Motor  Vehicles 


The  motor  vehicle  industry  has  enormous  pro- 
ductive capacity  and  only  an  extremely  small  production  of 
this  sector’s  output  goes  to  military  procurement  programs. 
From  an  overall  industry  perspective,  it  would  not  likely 
experience  production  problems  under  the  conditions  of  the 
test  case.  However,  production  capacity  for  civilian  goods 
is  not  easily  converted  to  defense  production  of  special- 
ized weapon  systems  such  as  tanks.  Furthermore,  key  sup- 
plies of  tank  turret  and  hull  castings  are  already  difficult 
to  obtain.  Therefore,  a step  up  can  be  expected  to  create 
certain  tooling,  supply  and  other  problems. 


C.  EFFECTS  ON  SUPPLY  INDUSTRIES 


The  primary  supply  industries  for  defense  pro- 
duction are  the  electronics  industries,  machine  tools 
industries,  primary  metals  industries,  chemical  industries, 
and  the  energy  producers.  Table  11  is  a presentation  of 
the  additional  demands  created  by  the  test  case  upon  several 
specific  major  intermediate  supplying  industries.  Indus- 
tries not  presented  in  Table  11  would,  of  course,  have  to 
increase  their  production  over  the  base  case,  but  the  incre- 
mental demands  are  generally  not  significant  and,  therefore, 
not  presented  in  the  Table.  The  primary  difficulties 
would  arise  from  chronic  raw  material  shortages,  current 
high  levels  of  capacity  utilization  and  long  delivery  back- 
logs. It  should  be  noted  that  small  levels  of  increased 
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TABLE  11 


ANNUAL  GROWTH  RATE  FOR  PRODUCT  ION, 

f 6 r s p e c i r i c major  j n t e km  e d j a t r s 

197-:  "i 
UP  pi,.!  LRS 

FOR  Tin:  TES'J1  CASE  AND  THE 

BASE 

CASE 

Industry 

Test 

Case 

Base 

Case 

1 ncr emental 
Difference 

(%) 

T%) 

(%) 

Engineering  and  Laboratory 
Instruments 

13.9 

4.2 

9.7 

Miscellancou  s Non- Electrical 
Machine  Shop  Products 

11.8 

2.7 

9.1 

Radio  and  TV  Communications 
Equipment 

13.8 

4.8 

9.0 

Resistors,  Transformers 

6.7 

2.6 

4.9 

Non-Ferrous  Metals  (Silicon, 
Titanium  and  Uranium) 

8.1 

4.0 

4.1 

Lead 

5.1 

1.7 

3.4 

Dies,  Accessories 

8.2 

5.0 

3.2 

Machine  Tools  - Cutting 

8 . 2 

5.0 

3.2 

Aluminum 

7.9 

4.9 

3.0 

Zinc 

4.8 

2.1 

2.7 

Semiconductors 

10.9 

8.8 

2.1 

Machine  Tools  - Forming 

6.6 

4.8 

1.8 

Engines  and  Turbines 

5.9 

4.2 

1.7 

Electrical  Motors 

5.3 

3.7 

1.6 
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demand  could,  in  fact,  be  absorbed  by  even  those  industries 
that  are  operating  at  lull  capacity,  because  of  the  extra 
production  capabilities  and  efficiencies  that  can  be  in- 
duced through  patriotism  and  other  motivational  stimulants. 
Even  so,  increases  in  demand  on  limited  supplies  and  pro- 
ductive capacity  would  not  only  add  fuel  to  the  inflation 
cycle,  but  also  to  the  total  cost  of'  the  program,  which 
would  offset  many  of  the  economies  of  scale  arising  from 
stepped  up  procurement. 

1.  Electronics 


The  electronics  industry  would  face  a large 
incremental  demand  generated  by  the  test  case  because  it 
is  already  heavily  involved  in  defense  markets.  Diffi- 
culties in  its  responding  would  arise  from  selected  raw 
material  shortages,  current  high  levels  of  capacity  util- 
ization, long  delivery  backlogs,  and  the  profit  appeal  of 
civilian  markets. 

The  electronics  industry  could  expand  or  ac- 
celerate production  of  two  or  three  major  strategic  or 
conventional  systems  without  serious  problems,  particularly 
if  the  increases  entailed  only  the  production  of  existing 
systems,  or  equipment  currently  in  production.  However,  if 
final  assemblers  were  hard  pressed  to  obtain  additional 
supplies  from  the  existing  defense  supply  network,  "new" 
suppliers  would  be  needed  within  particular  industries.  Es- 
tablishing additional  suppliers  is  a very  complicated  and 
time-consuming  process  because  of  the  paperwork  and  testing 
required  for  defense-related  production.  Because  of  the 
small  volume  of  defense  sales  with  respect  to  their  total 
sales,  and  the  cyclical  nature  of  defense  contracting,  many 
intermediate  supply  industries  would  be  extremely  reluctant 
to  divert  resources  from  civilian  to  military  contracts. 
Furthermore,  they  consider  civilian  contracts  to  be  gener- 
ally more  profitable  than  defense  contracts.  Thus  many 
intermediate  supply  firms  would  not  divert  production  to 
defense  contracts  without  some  sort  of  inducement,  partic- 
ularly financial.  Shortages  of  electronic  components  would 
have  an  adverse  impact  on  accelerated  delivery  schedules 
unless  Defense  Production  Act  reallocations  of  shipments 
were  to  be  applied  to  component  suppliers.  This  is  probably 
the  key  mobilization  problem  for  electronics. 

If,  on  the  other  hand,  the  simultaneous  step- 
up  of  six  to  ten  major  strategic  or  conventional  programs 
were  to  take  place,  or  if  major  modifications  of  present 
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Mi  nut  (■•  .in  TIT,  or  if  entirely  nr,w  sy:;T  omn  were  i egui  > e,i  to 
rc'i'l  .•ir.u'  existing  systems,  mugcr  pro!  I < ms  uld  !,o  ice ounterod 
by  t Ik-  electronics  industry.  These  problo:  s v.  n Id  ho  j ustly 
in  the  areas  of  component  supplies,  availability  of  pro- 
duction and  assembly  facilities,  and  shortage  of  skilled 
and  i rained  personnel  in  both  engineering  and  manufactur- 
ing disciplines. 

Since  the  electronics  industry,  at  both  the 
equipment  manufacturing  and  component  stages,  has  substan- 
tial civilian  demand,  diversion  of  capacity  away  from  civi- 
lian customers  as  well  as  expansion  of  overall  capacity 
would  be  necessary  to  meet  a large  step-up  in  defense  pro- 
duction . 


2.  Machine  Tools 


Less  than  10%  of  total  machine  tool  output 
currently  goes  to  defense  production.  Despite  the  existence 
of  government-owned  equipment  and  government  machine  tool 
programs,  additional  machine  tool  production  for  a signif- 
icantly larger  defense  effort  would  be  necessary.  Expanded 
machine  tool  production  could  come  from  two  sources;  namely, 
increased  total  production,  or  commercial  production  or  ex^- 
port  production  diverted  to  the  defense  effort.  To  some 
degree  domestic  supply  could  be  supplemented  by  imports. 

The  machine  tool  industry  is  experiencing  heavy  civi- 
lian demand  and  delivery  lead  times  have  become  very  long. 
The  main  bottleneck  in  increasing  defense  output  is  the 
shortage  of  skilled  machinists  willing  to  work  in  machine 
tool  manufacturing.  Also,  the  capital  goods  producing  in- 
dustries may  continue  to  face  significant  civilian  demand 
pressures  over  the  immediate  term  as  a result  of  high 
business  outlays  for  new  equipment. 

The  manufacture  of  the  bulk  of  military  hard- 
ware can  be  accomplished  with  general  purpose  machine  tools 
as  opposed  to  the  very  large  or  special  machine  tools  such 
a the  huge  turning  machines  used  in  the  forcing  industry 
for  work-i n- progress  machining  and  the  very  special  large 
5- axis  "skin  mills"  for  the  aircraft  industry.  Even  if  the 
industry  could  not  supply  more  than  the  hum.  I or  of  general 
purpose  machines  it  is  now  producing,  at  this  hicih  level 
of  m.<  t a 1 working  machine  tool  production,  a mol  11  i nation 
effort,  could  draw  or.  the  large  supply  of  now  tools  being 
prudu  d for  less  critical  industries  to  fill  its  general 
purpose  needs. 
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Tlic  aircraft  manufacturing  industry  and  .its 
subcontracting  machine  shops  arc  currently  quite  well  sup- 
plied with  the  large,  very  special  machines  that  it  needs 
and  could  sustain  moderately  hiqher  production  rates.  How- 
ever, at  high  levels  of  activity,  such  as  a one-year  doubling 
of  military  procurement,  new  large  and  special  purpose  mach- 
inery would  be  required.  Diversion  of  production  of  these 
machines  away  from  less  critical  industries  would  be  of 
limited  value  since  little  production  of  the  very  large 
machine  tools  goes  on  for  nondefense  industry  anyhow.  How- 
ever, some  are  imported  from  overseas  sources,  such  as  West 
Germany,  and  this  source  might  be  utilized  to  some  degree. 
This  lack  of  additional  large  and  special  machine  capacity 
could  limit  our  ability  to  raise  weapon  system  production 
levels  quickly.  The  problem  would  be  most  acute  in  the 
large  forging  industry  where  limited  work- in-process  machin- 
ing capability  might  limit  the  increased  production  of 
large  forgings  in  the  short  term.  The  airframe  and  air- 
craft engine  industries  might  be  next  in  line  to  feel  such 
a constraint. 


3 . Primary  Metals 

Relatively  modest  percentages  of  the  nation's 
primary  metal  industries'  output  are  procured  directly  or 
indirectly  for  weapon  systems.  Defense  procurement  is 
expected  in  1974  to  consume  only  3.6%  of  domestic  iron  and 
steel  production  and  5.3%  of  the  domestic  aluminum  production. 
Since  the  U.S.  is  a net  importer  of  both  iron  and  steel,  and 
aluminum,  defense  usage  represents  an  even  smaller  percen- 
tage of  total  domestic  consumption. 

There  appears  to  be  adequate  capacity  in  the 
primary  iron  and  steel  industry  to  supply  whatever  needs 
might  be  required  for  defense  applications  including  even 
specialty  alloy  steel.  However,  it  might  well  be  that  cer- 
tain non-essential  civilian  end  uses  for  iron  and  steel 
would  not  be  able  to  get  all  cf  the  steel  needed  were  the 
government  to  divert  certain  production  units  already  oper- 
ating at  capacity  to  satisfy  increased  defense  require- 
ments assuming  f oreign-sourced  materials  wore  not  available. 

As  far  as  aluminum  is  concerned,  much  the  same  situation 
prevails  as  in  the  case  of  iron  and  steel. 

Within  the  primary  metals  industry,  the  non- 
ferrous  metals  and  mining  (which  includes  titanium  and 
uranium)  would  be  the  only  sector  measurably  affected  by 
the  increase  in  defense  spending  associated  with  the  test 
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case.  Yet,  total  def ense-relatod  product  ion  would  not- 
have  to  increase  by  more  than  4%  of  total  output.  However, 
given  the  present  tight  supply/demand  situation  within  the 
primary  metals  industries,  increasing  defense  demand  by 
even  a small  amount  could  further  accelerate  inflation- 
ary price  rises  under  free  market  conditions.  A poten- 
tial solution  for  eradicating  shortages  or  accelerated  in- 
flation which  may  occur  within  the  non-ferrous  sector  is 
to  sell  materials  from  the  U.S.  stockpile.  Sales  of 
excess  inventory  are  permissible  under  the  law  which  es- 
tablished the  stockpile.  However,  throughout  1973  and 
1974,  the  government  accelerated  sales  of  stockpile  inven- 
tory without  having  an  appreciable  effect  on  the  sub- 
stantial price  increases  which  have  occured  throughout 
the  raw  material  sector.  A very  large  increase  in  mili- 
tary demand  for  titanium  metal  used  in  aircraft,  aircraft 
engines,  and  other  hardware  might  require  significant 
growth  in  titanium  sponge  imports,  or  diversion  of  metal 
used  for  commercial  aircraft  production.  Either  alter- 
native, particularly  the  latter,  would  have  adverse 
balance  of  payments  effects. 

This  study  assumes  continued  access  to  im- 
ports, although  at  this  time  v/orld  demand  is  already  press- 
ing on  world  supply  of  many  minerals.  Incremental  imports 
for  military  production  would  probably  come  in  part  at 
the  expense  of  the  demand  of  U.S.  civilians  or  U.S.  Allies. 

A recent  study  by  Arthur  D.  Little  for  the  U.S.  Govern- 
ment indicates  that  the  U.S.  economy  could  continue  to 
function  effectively  even  if  there  were  a total,  one-year 
cutoff  of  all  mineral  imports  if  allocations  were  made 
away  from  less  essential  civilian  uses  and  the  national 
stockpile  were  utilized.  Cutoffs  lasting  more  than  one 
year,  but  involving  at  least  partial  imports  of  any  mineral, 
could  probably  be  handled. 

Forging  and  casting  is  a major  activity  con- 
ducted primarily  by  large,  specialized  forging  companies 
and  separate  casting  companies,  which  forge  or  cast  many 
different  metals  but  do  not  generally  produce  metals  them- 
selves. Military  aircraft  and  propulsion  systems  require 
large  forgings  and  castings  which  can  be  produced  by 
relatively  few  suppliers.  Such  components  are  used  for 
civilian  and  military  aircraft,  aircraft  engines,  naval 
nuclear  reactors,  tank  hulls,  turrets,  and  strategic  sys- 
tems. A broad  step-up  in  defense  production  would  put 
great  pressure  on  leading  forging  and  casting  companies. 
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4 . Chemicals 

Although  l ho  chemical  industry  supplies  a 
wide  variety  of  products  to  the  Department  of  Defense, 
they  still  represent  only  a small  percentage  of  total 
chemical  industry  sales.  About  3%,  or  $1  billion,  is 
sold  directly  to  the  Department  of  Defense.  Another  few 
percent  are  sold  to  other  industries  involved  in  defense 
production,  such  as  plastics  for  military  hardware,  syn- 
thetic rubber  for  tires,  and  propellants  for  munitions 
and  rockets.  What  is  sold  to  DOD  or  to  defense  producers 
is  very  rarely  specific  to  military  needs.  Rather,  the 
same  chemicals  are  almost  always  produced  in  volumes  many 
times  larger  for  civilian  applications. 

Even  a sizable  increase  in  defense  produc- 
tion would  probably  not  strain  the  overall  resources  of 
the  industry.  Feveral  qualifications  to  this  generaliz- 
ation should,  however,  be  noted.  There  is  limited  flex- 
ibility in  converting  equipment  from  the  processing  of  one 
type  of  chemical  to  the  processing  of  others.  During 
boom  times,  such  as  during  the  1973-1974  period,  specific 
products  have  been  in  short  supply  and  capacity  has  been 
strained.  In  recent  years,  feedstocks  have  become  limited. 
Certain  specific  categories  of  chemical  processing  might 
be  strained  in  response  to  increased  defense  production, 
while  the  industry  as  a whole  remained  only  marginally 
affected. 

D.  EFFECTS  ON  SUPPORT  INDUSTRIES 
1 . Construction 

Most  industries  would  meet  increased  defense 
production  needs,  short  of  long-term  massive  mobilization, 
with  their  existing  plants.  This  factor  plus  the  large 
total  capacity  of  the  construction  industry  indicates  that 
on  an  overall  national  basis,  the  industry  could  handle 
most  potential  increases  in  defense  production,  but  not 
without  some  difficulties.  Existing  problems  of  building 
material  cost  and  availability,  as  well  as  energy,  man- 
power, and  capital  availability,  would  be  exacerbated,  and 
some  dislocations  would  occur  in  certain  regions  of  the 
country.  If  a step-up  in  defense-related  construction 
were  concurrent  with  a general  pick-up  in  the  national  con- 
struction industry  from  its  current  depressed  state,  con- 
sideration might  be  given  to  building  supply  and  distrib- 
ution controls. 
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2 . Tra  nsportn  tion 

Within  the  transportation  industry,  each  inode 
(railroads,  trucking,  pipelines,  inland  waterways,  airlines) 
could  absorb  the  very  small  incremental  demand  arising  from 
the  projected  increase  in  defense  production.  Yet  the  U.S. 
Government  may  need  to  intervene  occasionally  to  overcome 
bottlenecks  such  as  facilities'  deterioration  and  boxcar 
shortages  in  the  case  of  the  railroads. 

E.  OVERALL  EFFECTS 

Overall  macroeconomic  and  industrial  effects  of 
the  test  case  can  be  summarized  as  follows: 

• The  resulting  increased  production  would  require 
only  a small  increase  in  total  U.S.  manufacturing 
activity  and  few  specific  industries  would  find 
more  than  10%  of  their  output  going  directly  or 
indirectly  to  defense  uses. 

• Several  final  assembly  industries  (automobiles, 
weapons  and  munitions)  have  excess  capacity  and 
only  in  aerospace  and  shipbuilding  would  man- 
power and  to  some  extent  facilities  be  a serious 

problem. 

• Supply  industries  (electronics,  metals,  machine 
tools,  energy,  chemicals)  which,  despite  current 
recurring  trends,  are  likely  to  be  responding  to 
short  civilian  demand  could  not  step  up  produc- 
tion quickly,  so  defense  production  increases 
would  have  to  come  in  part  at  the  expense  of  the 
civilian  sector  (for  example,  through  shortages 
of  integrated  circuits  and  other  electronic  com- 
ponents) ; bottlenecks  would  appear  selectively 
in  supply  industries  and  would  have  to  be  broken 
by  the  use  of  Defense  Production  Act  powers. 

• Assuming  the  continuation  of  imports,  raw  mate- 
rials for  most  metals  would  be  adequate,  but  in- 
creased defense  production  and  peacetime  military 
operations  (training,  etc.)  might  cause  some 
shortfalls  for  the  civilian  economy  in  jet  fuel, 
petrochemical  feedstocks,  and/or  other  petroleum 
products,  and  non-ferrous  metals. 
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Support  industries  such  as  transportation  and 
construction  could  respond  with  United  diffi- 
culties nationwide,  but  regional  dislocations  in 
construction  could  occur. 


• Assuming  no  buildup  in  active  military  service 
personnel,  labor  dislocations  would  not  generally 
be  great  on  a nationwide  basis  (despite  existing 
skilled  manpower  shortages  in  shipbuilding  and 
machine  tool  manufacturing)  . The  unemployment 
rate  would  go  down  to  some  degree,  with  the  larg- 
est impacts  occurring  in  industrialized  regions 
with  traditional  defense  production  activity 
(e.g.,  California)  or  in  rural  areas  affected  by 
strategic  systems  construction  projects  (e.g., 
Montana,  Wyoming);  if  a draft  were  reinstituted, 
the  availability  of  young  skilled  workers  (17-25 
years)  might  be  of  some  concern. 


• Balance  of  payments  deterioration  would  occur  as 
imports  of  raw  materials  rose  and  exports  of 
manufactured  goods  were  limited  by  diversion  of 
civilian  production  to  defense  needs  and  by  like- 
ly restrictions  on  military  export  sales  of  sys- 
tems needed  by  the  United  States  (there  were  $8 
billion  of  military  export  sales  in  1974). 


• Sharp  price  increases  for  specific  goods  already 
in  tight  supply  would  occur  even  if  there  were 
relatively  small  increases  in  defense  demand 
compared  with  that  in  the  economy  as  a whole  and 
the  ripple  effects  might  lead  to  the  need  for 
widespread  government  price  and  wage  controls. 


• The  dimensions  of  the  resultant  national  price 
inflation  would  be  sensitive  to  the  government 
financing  mechanism  used,  whether  tax  increases, 
reductions  in  alternate  Fedcral/civilian  pro- 
grams, and/or  deficit  financing. 


In  sum,  the  test  case  would  create  further  short- 
run  inflationary  pressures?  it  could  have  long-run  detri- 
mental effects  by  diverting  capital-producing  equipment  from 
civilian-oriented  investment  and  could  dampen  the  long-run 
growth  rate  of  GNP . 
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Many  of  the  h -It]  entckb  to  stepped-up  defer.  < j-  <-  :u,— 
tion,  and  the  side  effects  of  a step-in  on  the  civ,].,  :•  ^ c »n- 
omy , c.-n  be  iJ  lustra ted  by  analyses  of  the  production  pro;  ■ 

It  ms  of  specific  weapon  systems.  The  study  thove4'orc>  nrde 
such  an  analysis  of  the  leading  offensive  and  defensive  stra- 
tegic systems  and,  in  addition,  considered  in  less  depth 
twenty-five  key  conventional  weapon  systems,  including  air- 
craft, tactical  missiles,  ships,  and  land  .-ehicles.  Systems 
studied  are  listed  in  Table  12.  The  analyses  are  based  upon 
meetings  with  prime  contractors  and  suppliers  at  the  program 
manager  level  or  higher,  as  well  as  the  judgments  of  ADL 
staff  professionally  knowledgeably  about  these  weapon  systems. 

In  Chapter  VII  of  the  full  report  there  is  a discussion 
of  the  production  and  deployment  problems  of  each  of  the  fol- 
lowing five  strategic  programs,  based  on  unclassified  meet- 
ings with  top  executives  and  military  officers.  The  text 
relating  to  each  program  has  been  reviewed  by  knowledgeable 
experts  involved  in  them.  The  analysis  covers: 

• the  Minuteman  missile 

• the  Poseidon/Trident  missile  and  submarine 

• the  B-l  bomber 

• the  MARV  re-entry  vehicle 

• the  Safeguard/Site  Defense  ballistic  missile  defense 

A brief  discussion  of  each  conventional  weapon  system 
will  also  be  found  in  Appendix  B of  the  full  report. 

The  production  and  deployment  of  strategic  systems  is 
a complex  subject.  We  do  not  believe  that  a short  summary 
can  do  justice  to  the  issues  involved.  Rather  than  present 
such  a discussion  here,  we  refer  the  reader  to  the  complete 
text  in  Chapter  VII. 
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